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PDWHULDOVXWLOL]HG WRSUHSDUHPHPEUDQHVGXH WRXQLTXH IHDWXUHVRI LWVVWUXFWXUH QDUURZSRUHV
VL]H GLVWULEXWLRQ ORZ SRUHV WRUWXRVLW\ TXLWH HDV\ DQG FKHDS PHWKRGV RI SUHSDUDWLRQ DQG
SRVVLELOLW\ WR V\QWKHVL]H SRURXV VWUXFWXUHVZLWK FRQWUROOHG SDUDPHWHUV SRUH GLDPHWHU DQG ILOP
WKLFNQHVV DQG FDQ EH TXLWH SHUVSHFWLYH PDWHULDO WR IDEULFDWH PHPEUDQHV IRU VHSDUDWLRQ
PL[WXUHV RI OLTXLGV DQG JDVHV )XUWKHUPRUH DQRGLF DOXPLQD PHPEUDQHV DUH SHUVSHFWLYH
PDWHULDOV IRU D PHPEUDQH HPXOVLILFDWLRQ WKDW SOD\V VLJQLILFDQW UROH LQ IRRG FRVPHWLFV DQG
SKDUPDFHXWLFDOLQGXVWU\
,WVKRXOGEHQRWHGDQRGLFDOXPLQDLVXVHGLQGLIIHUHQWDSSOLFDWLRQDUHDVQRZ+RZHYHU
WRXVH WKHPDWHULDO LQPHPEUDQH ILHOG LW¶VQHFHVVDU\ WR UHPRYHDEDUULHU OD\HU WRJHWDQRSHQ
SRURVLW\ ,Q SUHVHQW WLPH WKH PRVW FRPPRQO\ XVHG WHFKQLTXH LV D FKHPLFDO HWFKLQJ E\
SKRVSKRULFDFLG,QVSLWHRIVLPSOLFLW\RIXVLQJWKDWWHFKQLTXHWKHSRUHVL]HRQDEXWWRQVLGHRI
PHPEUDQH FDQ¶W EH FRQWUROOHG H[DFWO\ ,Q WKLV ZRUN ZH GHYHORSHG WKH PHWKRG RI FRQWUROOHG
EDUULHU OD\HU UHPRYLQJ DQG FRQWLQXRXV SRUH
RSHQLQJGHWHFWLRQ
7KH NH\ IDFWRU IRU FDUU\LQJ RXW RI
ILOWUDWLRQSURFHVVHVLVQ¶WRQO\DSRUHGLDPHWHU
EXW VXUIDFH FKDUJH RI SRUHV DQG FKHPLFDO
VWDELOLW\ RI PHPEUDQHV WR ILOWUDWLRQ PHGLD
WRR6R LQ WKLVZRUN FKHPLFDO VWDELOLW\RI$$
PHPEUDQHVDQG WKH SRVVLELOLW\ WRPDNHXVH
V\QWKHVL]HGPHPEUDQHV WR SDVV VHSDUDWLRQ
SURFHVVHV LQ OLTXLG SKDVH LQ SDUWLFXODUO\
PLFUR DQG XOWUDILOWUDWLRQ DQG SURWHLQ
VHSDUDWLRQE\GLDO\VLVZHUHUHVHDUFKHG
,Q WKLV ZRUN $$ PHPEUDQHV ZHUH
V\QWKHVL]HG E\ R[LGDWLRQ RI DOXPLQXP DFFRUGLQJ WR PHWKRG RI RQHVWHS R[LGDWLRQ XSRQ KLJK
YROWDJH³KDUGDQRGL]DWLRQ´LQɆ+&2VROXWLRQXSRQ9+$DQGDVZHOOE\WZRVWHS







RSHQLQJSRLQWDQG WRSURYLGH LQGLFDWLRQRIZKHQZHVKRXOG ILQLVK WKHHWFKLQJSURFHVV ILJ 
7KXVWKHUHSURGXFLEOHDQGDFFXUDWHPHWKRGWRSURYLGHDQRSHQSRURVLW\ZDVSUHVHQWHG
7KH FKHPLFDO VWDELOLW\ RI $$ PHPEUDQHV WR DFLG DQG EDVLF PHGLD ZDV VWXGLHG :H
IRXQGRXW WKDW WKHGLVVROXWLRQUDWHRIPHPEUDQHV LVGHWHUPLQHGE\DPRXQWRI LPSXULWLHVZLWKLQ
)LJ  &XUUHQWWLPH JUDSK UHFRUGHG GXULQJ
HWFKLQJRI+$ILOP±WKHLQLWLDOEDUULHUOD\HU
± ± WKH SRUH RSHQLQJ  ± ZLGHQLQJ RI
IRUPHGSRUHV
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WKDW FRPSOHWH FXWWLQJ RII WDNHV D SODFH ZKHQ GLDPHWHU RI SDUWLFOHV HTXDOV SRUH GLDPHWHU EXW
FRPSOHWHSDVVLQJKDSSHQVLIVL]HRISDUWLFOHVLV
WKUHH WLPHV OHVV WKDQ SRUH GLDPHWHU 7KH
SRVVLELOLW\ WR XWLOL]H $$ PHPEUDQHV IRU
XOWUDILOWUDWLRQ SURFHVVHV ZDV VWXGLHG ZLWK
SURWHLQVKDYLQJGLIIHUHQWPROHFXODUZHLJKW:H
GLVFRYHUHG WKHPHPEUDQH ZLWK SRUH GLDPHWHU
 QP FDQ FRPSOHWHO\ UHMHFW SURWHLQ
PROHFXOHVZLWKWKHPROHFXODUZHLJKWPRUHWKDQ
 N'D ȖJOREXOLQ ZKHUHDV WRWDO SDVVLQJ
RFFXUV IRUSURWHLQVZLWKPROHFXODUZHLJKW OHVV
WKDQN'DO\VR]\P
$ GLIIXVLRQ RI SURWHLQ PROHFXOHV
ERYLQH VHUXP DOEXPLQ DQG ERYLQH
KHPRJORELQ WKURXJK $$ PHPEUDQHV ZDV
VWXGLHG WRR :H IRXQG RXW WKDW WKH GLIIXVLRQ
UDWH RI SURWHLQ PROHFXOHV WKURXJK $$
PHPEUDQHV LV GHWHUPLQHG E\ WZR IDFWRUV
7KHVHDUHHOHFWURVWDWLFLQWHUDFWLRQVRIFKDUJHGSURWHLQPROHFXOHVZLWKSRUHZDOOVDQGDGVRUSWLRQ
RIGLIIXVHGPROHFXOHVUHVXOWLQJLQHIIHFWLYHSRUHGLDPHWHUGHFUHDVLQJ7KHFRQWULEXWLRQRIWKHVH
IDFWRUV LV GHWHUPLQHG E\ UHODWLRQ RI VXUIDFH SRUH ZDOO DQG GLIIXVLQJ PROHFXOHV FKDUJHV :H
GHPRQVWUDWHGWKHSRVVLELOLW\WRVHSDUDWHWKHPL[WXUHVRISURWHLQVZLWKVLPLODUPROHFXODUZHLJKWV
EXWGLIIHUHQWLVRHOHFWULFSRLQWVE\GLDO\VLVWKURXJK$$PHPEUDQHV7KHODUJHVWVHSDUDWLRQIDFWRU
YDOXH RFFXUV XQGHU GLDO\VLV ZLWK $$PHPEUDQHV KDYLQJ SRUH GLDPHWHU  QP DQG HTXDOV
ILJ



















)LJ  7KH VHSDUDWLRQ RI %6$ DQG %+E
PL[WXUH XVLQJ $$ PHPEUDQĊ ZLWK SRUH
GLDPHWHU RI QP
